
TELEPHONE CONVERSATION WITH DR. ROBERT LITWAK ON OCIBBER 3 ,  1974 

D r .  D. Nice o f  you t o  c a l l  me back. L i s ten  I c a l l e d  you for some in format ion 

D r .  L. A l l  r i g h t ,  s i r e  

D r .  D. I n  connection w i t h  a l l  t h i s  l e f t - h e a r t  
aredfussing w i t h  down here and,in my opinion, 
I l i s tened t o  your man M i t c h e l l  t a l k  ou t  i n  Da 

D r .  L. Oh. yes, Ben M i t c h e l l  he Is one of our 

D r .  D. Yes, and I was fasc inated w i t h  t b  and 
t h a t  I could learn  about exac t l y  what you were 
t h a t  you use? 

D r .  L. We could send you one se t  i f  you w i l l ,  
you what they are. 

D r .  D. Do you mind i f  I t u r n  on a recorder so 
say i t  over again? 

bypass business t h a t  they 
n a ra ther  extravagant way, 
las.  

pump technic iens. 

wanted t o  know everyth ing 
doing. I s  i t  t e f l o n  tubes 

but  i n  any event l e t  me t e l l  

I don ' t  have t o  ask you t o  

D r .  L. No, not  a b i t .  I on ly  hope I can - can you wa i t  a minute before 
you t u r n  i t  on. I w i l l  get  some notes--a l i t t l e  paper t h a t  we are sending 
i n  t o  the New England Journal. I o r i g i n a l l y  sent them a paper--maybe I ' l l  
take the l i b e r t y o f  sending you the expanded paper. I t  was t h i r t e e n  o r  
fourteen pages and i t  went i n t o  the background lnc lud ing  a l l  the basic work 
by a fe l low by the name of  Dennis, e t  a1 and a l l  o f  your boys and they j u s t  
sa id  i t  was too darn long. We had about 35 references so they sa id  "We' l l  
accept the ggper, but  you have t o  chop i t  from 15 o r  14 pages t o  f i v e  and 
we won't take more than 12 references." So anyway we d i d  chop i t  down and 
we sent i t  back them, bu t  the essence o f  i t  i s  th&s,--l j u s t  f o r  the moment 
want t o  be very c l i n i c a l  and please excuse me i f  I am anecdotal, but  I guess 
t h i s  i s  the way i t  r e a l l y  happened,aadd I don ' t  mean t o  abuse a grea t  
phy io log i s t  peer l i k e  you as w e l l  as surgeon, but  t h i s  i s  l i t e r a l l y  the way 
i t  happened. 

Some years ago, we had a p a t i e n t  on the pump who was very s i c k  and I could 
gradual ly  j u s t  almost get  him o f f  the pump, but  I cou ldn ' t  ge t  him down-- 
what I dnded up doing was I put  a l i t t l e  suct ion on the l e f t  a t r i um and 
a t  t h a t  t ime we were using the femoral a r t e r y  and I dot him down f r o m  a 
l i t e r  t o  750 c.1 l e f  hear t  bypass and a t  750 and 500 cc. i t  was j u s t  
b e a u t i f u l l y  s tab le  &out ,w&+ ; everyth ing was per fec t ,  but  I j u s t  
cou ldn t t  t u r n  the machine o f f .  Now I knew f u l l  w e l l  t h a t  the l e f t  
v e n t r i c l e  was f i l l e d  and I was j u s t  unloading i t  j u s t  a l i t t l e  b i t  

'$4 O2 measureably, but  nevertheless here he was s tab le  a t  tha t .  
I f i n a l l y  had t o  t u r n  the  machine o f f  and I l o s t  him. I kept t h ink ing  about 
t h a t  and th ink ing  about and i t  happened again, maybe a couple o f  years l a t e r ,  
and I f igured  t h a t  was it., I cou ldn ' t  exp la in  i t  f ihys io log ica l l y ,  but  i t  
was perfcet t fyapparent t o  me t h a t  i f  I could f i n d  some means o f  j u s t  support ing 
these characters a l i t t l e  b i t ,  maybe, j u s t  maybe, I could p u l l o w e  of my 
chestnuts ouf  of the  f i r e  occas ional ly ,  

cou ldn ' t  conceive t h a t  i t  was empty o r  t h a t  I was doing anything t o  
Well 
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How t o  do i t? Well, i t  seemed t o  me t h a t  the way t o  do i t  was obviously 
there was noth ing new under the sun and the l e f t  fieartbypass t h a t  you had 
devdloped and so many others, D r .  DeBakey and every man i n  h i s  own l i t t l e  
system. But the key t o  me was, how do I f i g u r e  out  Bowat i to do 1 6 f t  hear t  
bypass and,as you pointed ou t  so many, many years ago, no t  reenter the 
thorax. Well, number 1, , t > i  could use the Dennis, e t  a l l techn ique w i t h  
a t rabsseptal  approach, but  

D r .  D. That 's  no t  good f o r  a long t ime 

D r .  L. Right, but  the one was t h a t  I had an advantage t h a t  D r .  Dennis 

a way o f  p u t t i n g  i n  a cannula& cannual i n  the  l e f t  atriem,and 

ob tura tor  which could be s l i d  i n  from l e t ' s  say a subcutaneous p o s i t i o n  
without--and there fore  f i l l  the lumen w i thout - - fo rg ive  f o r  going through 
a l l  t h i s  nonsense-- 

and h i s  associates d i d n ' t  the chest. So, 0.6, f i g u r e  ou t  

then obviously the  t h i n g  some method o f  making a prec ise 

D r .  D. I understand that ,  I l i s tened  to  M i t c h e l l  

D r .  L. O.K. Anyhow, maybe I ' m  going through too much nonsense, bu t  I 
thought about i t  f o r  a wh i le  and a l l  o f  a sudden I t  occured to  me as we 
were doing these many transvenous pacemakers f i v e  o r  s i x  years ago t h a t  
good heavens, these pa t i en ts  to le ra ted  the peesence of s i l i c o n e  elastomer 
mater ia ls  exceedingly w e l l  i n  an area where i t  could w e l l  be 
thrombogenic intravenous system. So I thought we l l ,  why don ' t  we t r y  t h i s  
ou t  i n  dogs and we spent a couple o f  years t r y i n g  t o  work out  prec ise 
cannulae and Bob Koffellywhom you may r e c a l l  worked w i t h  Ed Leonard. Bob 
and I d i d  t h i s  f o r  a few years w i thout  too much success because they had t o  
be abso lu te ly  prec ise and you had t o  f i g u r e  out  some way t o  o b l i t e r a t e  the 
lumenal cannula and present a smooth face t o  the blood. Well, f i n a l l y  we 
f igured  t h a t  ou t  and then we t r i e d  some i n  dogs and we've now go t  dogs-- 
i n  December why those dogs, we've got  dogs w i t h  cannula i n  them now 
i t  w i l l  be for  three years. With t h a t  as background you may r e c a l l  I 
presented a l i t t l e  paper t o  ASAIO I guess a year and a h a l f  o r  so ago, 
I th ink ,  w i t h  about a years fo l lowup o f  some o f  our canine experiments. 
Well, I was s t i l l  hes i tan t  t o  use i t  on pa t ien ts ,  o f  course, and so we 
continued t o  do some more long term animals, but  one day we had a pa t i en t  
who cou ldn t t  come o f f  bypass and we , we cou ldn ' t  
use the bal loon pump on him because we cou ldh ' t  negot ia te  h i s  i l i a c s .  So 
there we were i n  a rea l  jam, so we j u s t  couldn's ge t  him o f f  s6 we f i n a l l y  
had t o  use the cannulae and we put them i n  and i t  worked b e a u t i f u l l y l  
Here, l e t  me read ra ther  than wasting your t ime w i t h  my descr ip t ion .  Here 
l e t  me read the repor t .  Th is  was a s ix ty -s ix -year -o ld  mal+ w i t h  stage 
card iac disease, Class 44, who cou ldn ' t  be separated from conventional 
cardbppllmonary bypass fo l l ow ing  double va lve replacement. Despite maximal 
adjuvant therapy we attempted m u l t i p l y  t o  i n s e t t  two ba 1 loons 
but t h a t  was unsuccessful as ind icated because o f  b i l a t e r a l  i l i a c  a r t e r i a l  
obst ruct ion.  
implant the cannulae and e s t a b l i s h  p a r t i a l  bypass.r*cIpbb tberoelieelde i n  
3nr! enen then stability was E V - ~ ~ S I ,  

So because o f  the  desperate s i t u a t i o n  we then Bcakded tb 



and even s t a b i l i t y  was probably achieved as the device took 
over c i r c u l a t o r y  supppottof the f low r a t e  of 2800 m l  per minute which 
when you ca l cu la te  i t  ou t  was 1.7 l i t e r e  per square meter. And a t  t h a t  
leve l  o f  support the  mean l e f t  a t r i a l  pressure f e l l  from 32 t o  12 m l l l ime te rs  
of mercury and the mean systemic a r t e r i a l  pressure rose from 50 t o  85 
mi l l imeters .  And then we -- we reversed the hepar in p a r t i a l l y  w i t h  a 
small amount of  protomine -- 1 m i l l i g r a m  per ki logram-- and then we used 
something t h a t  Don H i l l  had suggested t o  us, the ac t i va ted  coagulat ion 
t ime t h a t  Hat te rs ley  had described and t h a t  was a very simple wa7 of 
keeping the pa t i en t  s l i g h t l y  heparinized, A t  no t  t ime was there a rea l  
problem w i t h  inappropr ia te amounts of blood loss and then we kept blhs 
s l i g h t l y  hepar in ized a t  about--wi th an ac t i va ted  coagulat ion t ime 120 t o  
160 seconds using a d r i p  i n fus ion  of hepar ln about 3 t o  10 i n te rna t i ona l  
u n i t s  per k i logram per hour. 
t o  the I C U  w i t h  the hear t  a s s i s t  device opkrat ing on ba t te ry  power dur ing 
the t rans fer .  

Then we closed the  s t e r o m  and moved him 

Now, what was s o r t  o f  i n te res t i ng  was t h a t  we maintained the device a t  
t h a t  p a r t i c u l a r  f l o w  r a t e  o f  2800 m l  per minute dur ing the f i r s t  s i x  hours, 
and therea f te r  i t  was poss ib le  t o  g radua l ly  reduce the f l o w  r a t e  as card iac 
performance improved. I n  the  t h i r d  hour i n  the ICU, which made i t  about 
f i v e  hours a f t e r  the i n t raca rd iac  r e p a i r  we d i d  some output and we documented 
t h a t  the AKD was prov id ing  65 percent o f  t o t a l  systemic blood f low.  
cdddulate s o t a l  systemic blood f l o w  i s  whatever the doctor-- the f r a c t i o n  
o f  course i s  very simple7-the t o t a l  systemic blood f l o w  

We 

D r .  D r .  Around f i v e  

D r .  L. So 

D r .  D. What was the date o f  t h a t  pa t i en t?  

D r .  L. The date o f  t h a t  p a t i e n t  was, I would guess.... The date was 
March 26, 1974. 

D r ,  D. He i s  the one t h a t  you had on 42-44 hours t o t a l .  
f 

D r .  L. Yes. Since then we have had another lady, I t h i n k  we d i d  a coronary 
by pass anuerism and she too could no t  have the 
bal loon deployed and we ended up--we pumped her 67 hours and she's been 
dismissed from the hosp i ta l .  

Dr .  D. M i t c h e l l  mentioned t h a t  you had four  pa t i en ts  before t h a t  one i n  
March t h a t  d i d n ' t  do we l l .  What were the causes of death on those. 

D r .  L. I n  any event, those are  the two successful pa t ien ts .  A l l  r i g h t  
now, we had had some s i t u a t i o n s  where--I am speaking from no notes here 
now I am sorry--we had lad some pa t ien ts  i n  whom - we had bal loon pumped 
them and t t  was obvious t h a t  they -- we were g e t t i n g  nowhere, and we 
were no t  p a r t i c u l a r l y  happy about the cannulae a t  a l l ,  but  again we had 
nothing t o  lose i n  those pa t ien ts .  They were obv ious ly  dying on us. 
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And again I don ' t  have the s p e c i f i c  i n  f ron t  of  me and we were t r y i n g  t o  
accumulate the mater ia l  t o  t r y  to  submit to  the ATS f o r  a review o f  t h i s  
and hopefu l l y  a c r i t i c a l  d iscussion of t h i s  th ing  i f  they would accept i t .  
I t h i n k  the very f i r s t  p a t i e n t  we -- I could be wrong about t h i s  -- but 
one o f  the e a r l i e r  pa t i en ts  was guy who had had severe coronary a r t e r y  
disease, severe a o r t i c  va lve disease and I t h i n k  had had a previous 
myocardial i n fa rc t i on ,  and we d i d  him as a desperate va lve replacement 
coronary bypass case and we -- I c a n ' t  remember whether we put  the bal loon 
i n  and i t  was ine f fec tua l  and we then again I an a f r a i d  j u s t  p r e t t y  much 
as a l a s t  d i t c h  measure i n s t i t u t e d  the device and i t  supported him w e l l  
but  he subsequently succumbed, but succumbed due t o  j u s t  a p l a i n  massive 
mpooerd i a1 i n f  a r c t  ion,  

There was another lady who had severe angina and had had coronary angiogram 
and the angios revealed t h a t  she could not have a coronary bypass because 
herevessels were so r a t t y .  I t  was a pa t i en t  of D r .  L e s l i e  Cune and he 
asked us t o  do a b f l a t e r a l  i n t e r n a l  mammary a r t e r y  implantat ion,  whhch 
we d i d  and as soon as the chest was open--1 am sor ry  t h a t  i s  incor rec t - -  
as soon as the f i r s t  impdint was performed, j u s t  as the hemostat i f  you 
w i l l  was i n  her l e f t  v e n t r i c u l a r  myocardium she developed v e n t r i c u l a r  
f i b r i l l a t i o n .  We attempted t o  resusc i ta te  her and cou ldn ' t  and since we 
cou ldn ' t  resosc i ta te  her a t  a l l  there was no po in t  i n  t r y i n g  a ba l loon 
so D r ,  one of my associates, put  i n  the cannulae, pumped her up 
and I don ' t  have her data i n  f r o n t  o f  me but she responded very favorably  
but -- 
D r .  D. Could you d e f f b r i l l a t w h e r ?  

D r .  L. Yes. One of  the-- I  am so r ry  t o  say-- one o f  the  men, one o f  the 
residents, i t  sounds t e r r b b l y  c r i t i c a l  and I don ' t  mean i t  t h a t  way, i t s  
j u s t  my own inadequacies i n  no t  having l e f t  prec ise ins t ruc t ions ,  but  i n  
any event the fo l l ow ing  morning when I showed up and I suppose I should 
have s lep t  there, but  i n  any event th ings looked pce t t y  good when I l e f t  
so I went home and there was anmisdedetabdidgn4haId the hear t  a s s i s t  
device had been turned down t o  2-or 3 - m  $ea cc. from what i t  had been, 
which had been a couple of l i t e r e  and by t h a t  t ime she was going i n t o  
cardiogenic shock and we never go t  her out .  
as f a r  as mainta in ing proper ins t ruc t ions ,  because when I l e f t  about 
1 o r  2 i n  the morning we were q u i t e  hopeful,  but  those were cases which 
I am a f r a i d  we probably d i d n ' t  put  the cannulae i n  u n t i l  we f e l t  the 
pa t i en t  was l i t e r a l l y  f i n i shed  and the reason f o r  t h a t  was obvious. I 
was very re luc tan t  t o  u t i l i z e  l i t e r a l l y  untested-a4ituationllike t h a t  
I obvious ly  was w e l l  aware o f  the need t o  t r y  t o  be as pure as Cesaer's 
wi fe,  and I be l ieve  we t r i e d  very hard no t  to--wel l  I t h i n k  we f u l f i l l e d  
the moral and phf losophical  requirements, a t  leas t  I hope so. My mother 
who was a school teacher used t o  warn me and say "Robert, self-recommendation 
. . . . ' I  Again I c a l l e d  the New England be6onel before I put  t h a t  together 
and the lady who i s  the e d i t o r i a l  ass i s tan t  sa id  t o  me "No way can your 
g ive  us extensive case repor ts  on a l l  o f  the mater ia l  and expect t o  get  
i t  published." As a mat ter  o f  f a c t ,  as I t o l d  you before, D r .  Rondld 
Malt  w i l l  be back and he sa id he had t o  chop t h a t  one case repor t  down. 
So what I had proposed t o  do would be t o  submit t o  ATS a complete analys is  

That was e r r o r  on my p a r t  
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--well  I c a n ' t  say a complete analys is ,  but  an abst ract  o f  our experiences 
and i f  they a l l ow  us on the program then the paper there would a l l ow  us 
t o  expand on the areas where we t h i n k  we have hade mistakes and what we 
have learned, but whatever I have I ' l l  send and I t h i n k  the one t h i n g  I 
can do i s  ge t  D r .  t o  g ive  us a b r i e f  summary o f  everyone 
of the s i x  cases. 

D r .  D. I ' d  love tha t .  Then I would have good answers. What I am doing 
i s  ssing your work there w i thout  N I H  support, i s  t h a t  c o r r e t t ?  

D r .  L. May I develop t h a t  f o r  a moment? A number o f  years ago we submitted 
a proposal t o  the A r t i f i c a l  Heart Program. Ed Leonard and I add t h a t  was 
turned down. 

D r .  D. What year was t h a t ?  

D r .  L. RFP NHI  69-4. And I guess there i s  no date there. We proposed t h i s  
the no t ion  t h a t  something less thabn le f t  hear t  t o t a l  b fef t -hear t  bypass 
might be he lp fu l ,  but  I t h i n k  t h a t  when Ed t r i e d  t o  f i n d  ou t  why i t  had 
been turned down one c r i t i c i s m  I t h i n k  was t h a t  were arguing w i t h  one o f  
the sacred cows o f  cardfovascular physiology t h a t  something less thab 
t o t a l  l e f t - h e a r t  bypass might  foe h e l p f u l  and t h a t  might not  have been the 
predominant reason why i t  was turned down. I t  might have been turned down 
because i t  was a lousy proposal, which I t h i n k  i s  probably more t o  the 
po in t .  But i n  any event t o  respond to  your question, I f e l t  so s t rong ly  
about t h i s  based upon my c l i n i c a l  experiences, two o f  them, t h a t  I cou ldn ' t  
exp la in  why i t  would work but  I had the  strongeht poss ib le  f e e l i n g  t h a t  i f  
we could g i ve  t h a t  l e f t  hear t  8 o r  10 o r  12 o r  14 and 24 hours o f  p a r t i a l  
support, j u s t  maybe i t  could improve, and there was data ava i lab le .  A l l  
you hdd t o  do i s  read a l o t  o f  the  Dennis papers. A f t e r  a l l  Dennis found 
as I r e c a l l  i n  one o f  those papers as l i t t l e  as 15 percent p a r t i a l  bypass 
reducing MVO2 a l i t t l e  b i t .  My argument i s  maybe we have been worshiping 
a t  the a t t e r  o f  the wrong god. A ' m  no t  so sure tha t - -a f te r  a l l  Clarence 
some o f  the o ther  s tud ies showed when you had t o t a l  l e f t  hear t  bypass I 
th ink  about 50 percent-- there was a drop o f  about 

Dr.D. That i s  r i g h t  i t  was j u s t  about 50 percent. 

D r .  L. Well, and a t  50 percent l e f t  hear t  bypass Dennis and associates 
showed t h a t  there was about a 20 percent reduct ion i n  MVO2. Well i f  you 
r e a l l y  t h i n k  about i t  for  awhi le one could maYe the argument t h a t  there 
you are a t  50 percent--wel l ,  w e ' l l  t u r n  i t  around, a t  100 percent 
o f  bypass l e f t  v e n t r i c u l a r  volume the hear t  i s  s t i l l  using 50 percent o f  
the basal oxygen j u s t  t o  s tay a l i v e  and my argument i s  t h a t  we i n  essence 
are i n j e c t i n g  energy i n t o  the system, t h a t  we are  reducing f ree load 
a l i t t l e  b i t  and t h a t  we are--and then again your elegant s tud ies showed 
t h a t  less w i t h  the angios showed t h a t  you could reduce the d i a s t o l i c - -  
reduce the rad ius o f  the l e f t  v e n t r i c l e  w i t h  p a r t i a l  bypass and t h a t  maybe, 
j u s t  maybe some o f  the app l ica t ions  do apply. My 
argument and what I expanded on i n  the New England Journal went something 
l i k e  t h i s ,  I f  f u r t h e r  data bear ou t  t h i s ,  f u r t h e r  c l i n i c a l  s tud ies bear 
out  the f a c t  t h a t  p a r t i a l  bypass can be e f f e c t i v e ,  then of course the 
imp l ica t ions  areppcetty subs tan t ia l ,  because the design requirements 
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f o r  a l i t t l e  p a r t i a l  bypass/are very modest compared t o  t o t a l  bypass sytems. 
So, 1 ' 1 1  send you the.... 
D r .  
D r .  D. A l l  r i g h t  I would appreciate i t  very much, indeed, and I appreciate 
a l l  t h i s  r i g h t  now, because t h i s  is..... I 

sys tems 

D r .  L. I don ' t  mean t o  sound graddiose 

D r .  D. You say you have sunk your own money i n t o  developing t h i s .  Your 
own personal earnings? 

D r .  L. Yessir. 

D r .  D. 0. K. 1 ' 1 1  p o i n t  t h a t  ou t  too, i f  you don ' t  mind, 

D r .  L. No. not a t  a l l .  I r e a l l y  be l ieve t h a t - - I  r e d l l y  be l ieve I n  t h i s  
concept. I t  i s  not  as i f  we had anything unique t o  propose here. We j u s t  
thought up a l i t t l e  method which I t h i n k  keeps us from havhbv t o  reenter 
the chest and a l so  i f  i t  ever gets t o  be proven t h a t  i t  i s  a r e a l l y  a 
p red ic tab le  system, i t  may w e l l  be t h a t  i n  some year t o  come a surgeon 
may say, "Well, s ince the low output may not  appear u n t i l  24 o r  48 hours 
later....he may decide i f  the cannulae are s u f f i c i e n t l y  good, and 1 t h i n k  
they are, he may decide t h a t  t h i s  p a t i e n t  may get  i n t o  a jam and h e ' l l  
put  the obturator  cannulae i n  and p o s i t i o n  them subcutaneously and l a t e r  
on bf  the p a t i e n t  does go i n t o  low output and the bal loon doesn't  ho ld 
i t  he can use the obturated cannulae. Now maybe t h a t  i s  blue-skying i t  
bod maybe i t  w i l l  never come t o  tha t .  Right now I wouldn' t  bhinb o f  
p u t t i n g  i t  i n  f o r  t h a t  purpose. 

D r .  D. Has anybody gotten an i n f e c t i o n  around them? 

D r .  L. No s i r ,  and we have dogs now as I said i n  December -- they w i l l  
be three years i n  Becember. 

D r .  D. No i n f e c t i o n s  i n  the dogs? 

D r .  L. No s i r .  

D r .  De What i s  the ma te r ia l  out  o f  which the.... 

D r .  L. I t ' s  simple. The cannulae themselves are made o f  s i l i c o n e  elastomer 
tubing and they have a l i t t l e  s k i r t  on them, they are handsewn, they are 
dacron and we have sect ions on the animals--I  t h i n k  we have done i t  c a r e f u l l y  
and i t 's . . . . the cannulae are j u s t  b e a u t i f u l l y  accepted and to le ra ted  by the 

canines, by the dogs. Just  b e a u t i f u l l y .  Perhgps I am wrong, but 
I can ' t  remember an i n f e c t i o n  i n  the dog and of course we only  have two 
c l i n i c a l  experiences which went long enough t o  create condi t ions where we 
might have had a problem c l i n i c a l l y ,  namely the transcutaneous passage o f  
tubing..... What we do by the way Clarence, we leave a l l  the cannulae onder 
the skin,  we b r i n g  a loop o f  s i l i c o n e  elastomer tubing and connection under- 
neath the skin,  i f  you can p i c t u r e  t h a t  and then whet we do when we connect 
them, we prep very c a r e f u l l y  f o r  a long per iod of t ime and, o f  course, I 
need not  t e l l  you t h a t  we very c a r e f u l l y  drape i t  out  before we move the 
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p a t i e n t  i n  every poss ib le  way t r y i n g  tokkepp t h a t  s k i n  almost s u r g i c a l l y  
clean which we obviously can ' t  do. But anyway we prep i t  very c a r e f u l l y  
f o r  a long, long time and then make a small sk in  i n c i s i o n  j u s t  i n  the r i g h t  
hypochondriem and we l l  a l l  o f  t h i s  w i l l  be described, but then maybe 
Ben showed you a p i c tu re .  I t  i s  simple and I t h i n k  the important t h ing  i s  
Clarence, t h a t  i t  doesn't  requ i re  a l o t  o f  fancy, shnapsy equipment, I 
t h i n k  any su rg i ca l  group can use i f  they have the cannulae they can do t h i s  
th ing.  Now what we are hopjl iggto do i f  again i f  we had funding we would 
l i k e  t o  r e a l l y  understand what we are doing,physiology, of  cousse, a l o t  
o f  the work was done by Dennis, e t  a1 needless t o  say, We would l i k e  t o  
t r y  i t  i n  combination w i t h  a o r t i c  ba l loon pumping because obviously we 
would then no t  m l y  be handling preload but a l s o  a f te r l oad .  So I t h i n k  
t h a t  there a re  good questions t o  be asked. 

D r .  D. T e l l  me, how do you at tachethat  a o r t i c  catheter t o  the a o r t i 2  
Is t h i s  i n  the ascending aor ta? 

D r .  L. Ohyyes, l e t  me 

D r .  D. I s  t h a t  the same s i t e  where you had had your r e t u r n  f o r  the 
extracorporeal  c i r c u l a t i o n ?  

D r .  L. No, because the p a t i e n t s  we have used on we j u s t  cou ldn ' t  we 
had t o  keep the pump going. What we d i d  was we put t h i s  on l a t e r a l  
work. My f i r s t  thoughts some years back were t o  use the abdominal ao r ta  
because I d i d n ' t  l i k e  the - - -w l l l ,  there are o t h e r t b u g h t s ,  too, l i k e  

catheters beyond the head vessels so we wouldn' t  get  cerebral  
bmboli i f  they were t o  occur, but  we j u s t  cou ldn ' t  work out am adequate 
cannulae f o r  t ha t .  As I said we had other  thoughts about using the 
abdominal ao r ta  and approaching i t  no t  u n l i k e  the lumbar--an e x t r a  
per i toneal  lumbar sympathectomy s o r t  o f  th ing.  We t r i e d  i t  on the dogs 
and i t  j u s t  d i d n ' t  work too w e l l  and I thought t h a t  good heavens i n  a 
c r i t i c a l l y  wd11 p a t i e n t  you are going t o  have a rea l  dping t h a t  
and furthermore many o f  the p a t i e n t s  who might requi re  t h i s  might have 
a great deal o f  a therosc leros is  i n  t h e i r  abdominal ao r ta  so we abandoned 
t h a t  idea and then I thought t h a t  t h i s  was a desperate s i t u a t i o n  

one o f  the g r a t i f y i n g  th ings w i t h  using t h i s  ac t i va ted  coagulat ion system 
o f  Ha t te rs l y  and I t h i n k  Don H i l l  was the one who pointed t h i s  out  t o  me 
the cerebral  f unc t i on  o f  these people i s  as sharp as a dime, a l l  o f  these 
peop 1 e. 

r i g h t  l a t e r a l  law o f  the ascending ao r ta  and I must say 

D r .  D. I appreciate your c a l l i n g  me and I appreciate you g i v i n g  me a l l  
of t h i s  informat ion and i f  I could have a copy o f  t h a t  paper t h a t  you 
sent t o  the New England Journal I would love i t. 

D r .  L. Well I am t a l k i n g  t o  the guy who put i t  a l l  on the map and I 
r e a l l y  mean t h a t  Clarence. So Long Brother, Oh boy, you d i d  i t  a l l  
Every time we decide t o  do something..... 


